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STRATEGY FOR CONSTRUCTING MHC CLASS llc/KAPPA CONSTANT 
GENE IN MAMMALIAN CELL EXPRESSION VECTOR 
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a VARIABLE GENE 



EcoRI 




KAPPA 
CONSTANT 
DOMAIN 



p CHAIN VARIABLE GENE 



EcoR 




HEAVY 
I CHAIN 
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Hindlll Xmal 



Aflll 
Nhel 




BstXI 

EcoRI 
Sad 



CMV E/P 



Xmal 




EcoRI 

SV40 
POLY-A 




EcoRI 
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FULL LENGTH l-A d a CHAIN INSERT 

Xhaf 

10 20 30 40 50 

CCCGGGCCAC C ATG CCG TGC AGC AGA GCT CTG ATT CTG GGG GTC CTC GCC 
GGGCCCGGTG G TAC GGC ACG TCG TCT CGA GAC TAA GAC CCC CAG GAG CGG 
MPCSRALI LGVLA 
I 

KOZAK l-A d a CHAIN SIGNAL PEPTIDE 

CONSENSUS 

60 70 80 90 

ctg aac acc atg ctc agc ctc tgc gga ggt gaa gac gac att gag // 
gac ttg tgg tac gag tcg gag acg cct cca ctt ctg ctg taa ctc // 
lntmlslcggAeooie// 



l-A d a CHAIN SIGNAL PEPTIDE SIGNAL PEPTIDE 

CLEAVAGE SITE 



Ecorl 

750 760 770 780 

CGA TCA GGT GCC ACC TCC AGA CAC CCA GGG CCT TTA TGA GAATTC 
GCT AGT CCA CCG TGG AGG TCT GTG GGT CCC GGA AAT ACT GTTAAG 
RSGGTSRHPGPL- 

stop | 

l-A d a CHAIN 



FIG. 18A 
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FULL LENGTH l-A d p CHAIN INSERT 



HindlllXhaf 

10 20 30 40 50 



AAGCTTCCCG GGCCACC ATG GCT CTG CAG ATC CCC AGC CTC CTC CTC TCA GCT 
TTCGAAGGGC CCGGTGG TAC CGA GAG GTC TAG GGG TCG GAG GAG GAG AGT CGA 

MALQI PSLLLSA 

L_ 

KOZAK |-A d p CHAIN SIGNAL PEPTIDE 

CONSENSUS 

Aflll 

60 70 80 90 100 

GCT GTG GTG GTG CTG ATG GTG CTG AGC AGC CCA AGG ACC TTA AGT ATC 
CGA CAC CAC CAC GAC TAC CAC GAC TCG GGT CCT TCC TGG AAT TCA TAG 

AVVVLMVLSSPRTLS^I 



J 



l-A d p CHAIN SIGNAL PEPTIDE SIGNAL PEPTIDE 

CLEAVAGE SITE 

110 120 130 140 

TCT CAG GCT GTT CAC GCT GCT CAC GCT GAA ATC AAC GAA GCT GGT CGT 
AGA GTC CGA CAA GTG CGA CGA GTG CGA CTT TAG TTG CTT CGA CCA GCA 
SQAVHAAHACIHLAGR 

I 

OVE PEPTIDE 



Nbel 

150 160 170 180 190 

GCT AGC GGA GGG GGC GGA AGC GGC GGA GGG GGA AAC TCC GAA AGG // 
CGA TCG CCT CCC CCG CCT TCG CCG CCT CCG CCT TTG AGG CTT TCC // 
ASCCCCSGGGGNSER// 



LINKER REGION l-A d p CHAIN 

EcoRI Sad 

870 880 890 900 

CCT CCT CCA GCA GGG CTC CTG CAG TGA GAAT TCCAGCTC 
GGA GGA GGT CGT CCC GAG GAC GTC ACT CTTA AGCTCGAG 
PPPAGLLQ — 

stop| 

l-A d p CHAIN 



FIG. 18B 
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FIG. 
19A 



FIG. 
19B 



FIG. 
19C 



FIG. 
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FIG. 
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FIG. 
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FIG. 
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FULL-LENGTH PEPTIDE LINKED MHC EXPRESSION VECTORS 



l-A a a-CHAIN SPECIFIC 



A20 cDNA 



PCR AMPLIFICATION WITH 
OPR136&OPR139 



EcoRI 



Xmal 




l-A u a CHAIN 



Xmal/EcoRI 
DIGESTION 



Xmal/EcoRI 
DIGESTION 




Xmal 



EcoRI 
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CMV E/P Xmal 




FIG. 19B 
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Hindlll 



Hindlll EcoRV 
Aflll 



Seal 




BstXI/Aflll 
DIGESTION 



Afllll 




BstXI/Aflll 
DIGESTION 



Afllll 



Hindlll 




CMV E/P 



SV40 
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DIGESTION 



Xmal/EcoRI 
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OLIGONUCLEOTIDES USED IN CLONING 

OPR132 

l-A d p SIGNAL PEPTIDE FRONT PRIMER WITH KOZAK CONSENSUS FOR CellTech VECT0R- 
Hindlll/Xmal SITES 

5' -CCC CCC AAG CTT CCC GGG CCA CCA TGG CTC TGC AGA TCC CCA 
GC-3 ' 

OPR133 

l-A d p SIGNAL PEPTIDE BACK PRIMER WITH KOZAK CONSENSUS FOR CellTech VECTOR- Aflll SITE 
5" -CCC CCC ACT TAA G GT CCT TGG GCT GCT CAG CAC C-3' 

OPR134 

l-A d p TRANSMEMBRANE FRONT PRIMER FOR CellTech VECTOR- BstXI SITES 
5* -CCC CCC CCA TCA CTG TGG AGT GGA GGG- 3' 



OPR135 

l-A d p TRANSMEMBRANE BACK PRIMER FOR CellTech VECTOR- SstI, EcoRI SITES 

5' -CCC CCC GAG CTC GAA TCC TCA CTG CAG GAG CCC TGC TGG- 3' 

OPR136 

l-A d a SIGNAL PEPTIDE FRONT PRIMER WITH KOZAK CONSENSUS FOR CellTech VECT0R- 
Hindlll/Xmal SITES 

5' -CCC CCC AAG CTT CCC GGG CCA CCA TGC CGT GCA GCA GAG CTC 
TG-3 ' 

OPR139 

l-A d a TRANSMEMBRANE PRIMER FOR CellTech VECTOR- Sstl/EcoRI SITES 

5' -CCC CCC GAG CTC GAA TCC TCA TAA AGG CCC TGG GTG TCT G-3' 

B7-1-2F 

MURINE B7-1 FRONT PRIMER WITH KOZAK CONSENSUS FOR CellTech VECTOR- Notl SITES 

5' -CCC CCC CC G CGG CCG C CC CAC CAT GGG ACT GAG TAA CAT TCT 
C-3 ' 

B7-1-2B 

MURINE B7-1 BACK PRIMER FOR CellTech VECTOR- Notl SITE 

5' -CCC CCC GCG GCC GCT TTA AAA ACA TGT ATC ACT TTT-3 ' 



FIG. 20 
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FIG. 21 
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INTRAMUSCULAR IAd/OVA & B7 DNA INJECTIONS 
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INTRADERMAL IAd/OVA & IAd/HEL DNA INJECTIONS 
PROLIFERATION ASSAY 
4,7 & 14 DAYS POST INJECTION 



35000 



Q_ 
O 



30000 - 



25000 - 



20000 - 



15000 - 




BKG 



1 



10 
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LINKER SEQUENCE LINKED 
TO PRESENTING PEPTIDE 




SINGLE CHAIN 
LINKER SEQUENCE 



FIG. 24 
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PCR PRODUCT OF 
39AD2 TEMPLATE & 
JLA007/JLA010 PRIMERS 



Xhol/Xmal 
DIGEST & 
LIGATION 




Ncol Spel Xhol 




Xmal 



;coRI 



PCR PRODUCT OF 
pBCl TEMPLATE & 
JLA005/JLA009 PRIMERS 

Nhel 
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FIG. 
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JLA-005 

5 1 - CCCCCCGCCATGGCCGCTAGCGGAGGGGGCGGAAGC - 3 ' 
JLA-007 

5 1 - CCCGGGGCCTCGAGTGAAGACGACATTGAGGCCGAC - 3 ' 
JLA-009 

5 1 - CCCCCCACTAGTCCACTCCACAGTGATGGGGCT - 3 ' 
JLA-010 

5 ' - CCCCCCCCCGGGACCAGTGTTTCAGAACCGGCTCCTC - 3 ' 
JLA-301 

5 ' -TCGAGGAACCGCCACCGCCAGAACCGCCGCCACCGGA- 
ACCACCACCGCCGCTGCCACCGCCACCA- 3 ' 

JLA-302 

5 ' - CTAGTGGTGGCGGTGGCAGCGGCGGTGGTGGTTCCGG - 
TGGCGGCGGTTCTGGCGGTGGCGGTTCC- 3 1 



OPR-142 

5 ' - CTTGGGAATCTTGACTAAGAGG - 3 ' 
JS-305 

5 ' - CAGGTCGAATT CT CATT CCAT CGG CATGT ACT CTTCTT - 
CCTCCCAGTGTTTCAGAACCGG- 3 ' 



FIG. 26 



FIG. 
27A 



FIG. 
27B 



FIG. 
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FIG. 
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10 20 30 40 50 

* * * * * 

CCACC ATG GCT CTG CAG ATC CCC AGC CTC CTC CTC TCA GCT GCT GTG GTG 
GGTGG TAC CGA GAC GTC TAG GGG TCG GAG GAG GAG AGT CGA CGA CAC CAC 
MALQIPSLLLSAA VV> 
< |_ Ad p CHAIN LEADER 

60 70 80 90 

* * * * 

GTG CTG ATG GTG CTG AGC AGC CCA AGG ACC TTA AGT ATC TCT CAG GCT 
CAC GAC TAC CAC GAC TCG TCG GGT TCC TGG AAT TCA TAG AGA GTC CGA 

VLMVLSSPRTLSISQA> 
>< 



100 110 120 130 140 

★ * * * * 

GTT CAC GCT GCT CAC GCT GAA ATC AAC GAA GCT GGT CGT GCT AGC GGA 
CAA GTG CGA CGA GTG CGA CTT TAG TTG CTT CGA CCA GCA CGA TCG CCT 
VHAAHAEINEAGRASG> 
OVA 323-339 >< 

150 160 170 180 190 

* * * * * 

GGG GGC GGA AGC GGC GGA GGG GGA AAC TCC GAA AGG CAT TTC GTG GTC 
CCC CCG CCT TCG CCG CCT CCC CCT TTG AGG CTT TCC GTA AAG CAC CAG 
GGGSGGGGNSERHFVV> 
- 10 AMINO ACID LINKER -->< l-Ad (3-1 DOMAIN 

200 210 220 230 240 

* * * * * 

CAG TTC AAG GGC GAG TGC TAC TAC ACC AAC GGG ACG CAG CGC ATA CGG 
GTC AAG TTC CCG CTC ACG ATG ATG TGG TTG CCC TGC GTC GCG TAT GCC 
QFKGECYYTNGTQRIR> 



250 260 270 280 290 

* * * * * 

CTC GTG ACC AGA TAC ATC TAC AAC CGG GAG GAG TAC GTG CGC TAC GAC 
GAG CAC TGG TCT ATG TAG ATG TTG GCC CTC CTC ATG CAC GCG ATG CTG 
LVTRYIYNREEYVRYD> 



300 

* 

AGC GAC GTG GGC 
TCG CTG CAC CCG 
S D V G 



310 

* 

GAG TAC CGC GCG 
CTC ATG GCG CGC 
E Y R A 



320 

* 

GTG ACC GAG CTG 
CAC TGG CTC GAC 
V T E L 



330 

GGG CGG CCA GAC 
CCC GCC GGT CTG 
G R P D> 



340 350 360 370 380 

* * * ★ * 

GCC GAG TAC TGG AAC AGC CAG CCC GAG ATC CTG GAG CGA ACG CGG GCC 
CGG CTC ATG ACC TTG TCG GTC GGC CTC TAG GAC CTC GCT TGC GCC CGG 
AEYWNSQPEI LERTRA> 
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390 400 410 420 430 

* * * * * 

GAG GTG GAC ACG GCG TGC AGA CAC AAC TAC GAG GGG CCG GAG ACC AGC 
CTC CAC CTG TGC CGC ACG TCT GTG TTG ATG CTC CCC GGC CTC TGG TCG 
EVDTACR HNYEGPETS> 



440 450 460 470 480 

* * * ★ * 

ACC TCC CTG CGG CGG CTT GAA CAG CCC AAT GTC GCC ATC TCC CTG TCC 
TGG AGG GAC GCC GCC GAA CTT GTC GGG TTA CAG CGG TAG AGG GAC AGG 
TSLRRLEQPNVAI SLS> 
— |_Ad p-1 DOMAIN >< l-Ad p-2 DOMAIN 

490 500 510 520 530 

* * * * * 

AGG ACA GAG GCC CTC AAC CAC CAC AAC ACT CTG GTC TGT TCG GTG ACA 
TCC TGT CTC CGG GAG TTG GTG GTG TTG TGA GAC CAG ACA AGC CAC TGT 
RTEALNH HNTLVCSVT> 



540 550 

* ★ 

GAT TTC TAC CCA GCC AAG ATC AAA 
CTA AAG ATG GGT CGG TTC TAG TTT 
DFYPAKIK 



560 570 

* * 

GTG CGC TGG TTC AGG AAT GGC CAG 
CAC GCG ACC AAG TCC TTA CCG GTC 
V RWFRNGQ> 



580 590 600 610 620 

* * * * * 

GAG GAG ACA GTG GGG GTC TCA TCC ACA CAG CTT ATT AGG AAT GGG GAC 
CTC CTC TGT CAC CCC CAG AGT AGG TGT GTC GAA TAA TCC TTA CCC CTG 
EETVGVSSTQLIRNGD> 



630 640 650 660 670 

* * * * * 

TGG ACC TTC CAG GTC CTG GTC ATG CTG GAG ATG ACC CCT CAT CAG GGA 

ACC TGG AAG GTC CAG GAC CAG TAC GAC CTC TAC TGG GGA GTA GTC CCT 
WTFQVLV MLENTPHQG> 



680 690 700 710 720 

* * * * * 

GAG GTC TAC ACC TGC CAT GTG GAG CAT CCC AGC CTG AAG AGC CCC ATC 

CTC CAG ATG TGG ACG GTA CAC CTC GTA GGG TCG GAC TTC TCG GGG TAG 
EVVTCHVEHPSLASPI> 
|.Ad p-2 DOMAIN 

730 740 750 760 770 

* * * * * 

ACT GTG GAG TGG ACT AGT GGT GGC GGT GGC AGC GGC GGT GGT GGT TCC 
TCA CAC CTC ACC TGA TCA CCA CCG CCA CCG TCG CCG CCA CCA CCA AGG 

TVEWTSGGGGSGGGGS> 
24 AMINO ACID LINKER 
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780 790 800 810 

★ * * * 

GGT GGC GGC GGT TCT GGC GGT GGC GGT TCC TCC ACT GAA GAC GAC ATT 
CCA CCG CCG CCA AGA CCG CCA CCG CCA AGG AGC TCA CTT CTG CTG TAA 

GGGGSGGGGSSSEDDI> 
>< 

820 830 840 850 860 

* * * * ★ 

GAG GCC GAC CAC GTA GGC TTC TAT GGT ACA ACT GTT TAT CAG TCT CCT 
CTC CGG CTG GTG CAT CCG AAG ATA CCA TGT TGA CAA ATA GTC AGA GGA 
EADHVGFYGTTVYQSP> 
I-Ad a-1 DOMAIN 

870 880 890 900 910 

* * * * * 

GGA GAC ATT GGC CAG TAC ACA CAT GAA TTT GAT GGT GAT GAG TTC TTC 
CCT CTG TAA CCG GTC ATG TGT GTA CTT AAA CTA CCA CTA CTC AAC AAG 
GDIGQYTHEFDGDELF> 



920 930 940 950 960 

* * * * * 

TAT GTG GAC TTG GAT AAG AAG AAA ACT GTC TGG AGG CTT CCT GAG TTT 
ATA CAC CTG AAC CTA TTC TTC TTT TGA CAG ACC TCC GAA GGA CTC AAA 
YVDLDKKKTVWRLPEF> 



970 980 990 1000 1010 

* * * * * 

GGC CAA TTG ATA CTC TTT GAG CCC CAA GGT GGA CTG CAA AAC ATA GCT 
CCG GTT AAC TAT GAG AAA CTC GGG GTT CCA CCT GAC GTT TTG TAT CGA 
GQLILFEPQGGLQNIA> 



1020 1030 1040 1050 

★ * * * 

GCA GAA AAA CAC AAC TTG GGA ATC TTG ACT AAG AGG TCA AAT TTC ACC 
CGT CTT TTT GTG TTG AAC CCT TAG AAC TGA TTC TCC AGT TTA AAG TGG 

AEKHNL GILTKRSNFT> 
|-Ad a-1 DOMAIN 



1060 1070 1080 1090 1100 

* * * ■* * 

CCA GCT ACC AAT GAG GCT CCT CAA GCG ACT GTG TTC CCC AAG TCC CCT 
GGT CGA TGG TTA CTC CGA GGA GTT CGC TGA CAC AAG GGG TTC AGG GGA 
PATNEAPQATVFPKSP> 
>< |-Ad a-2 DOMAIN 

1110 1120 1130 1140 1150 

* * * * * 

GTG CTG CTG GGT CAG CCC AAC ACC CTT ATC TGC TTT GTG GAC AAC ATC 
CAC GAC GAC CCA GTC GGG TTG TGG GAA TAG ACG AAA CAC CTG TTG TAG 
VLLGQPNTLI CFVDNT> 
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1160 1170 1180 1190 1200 

* * * * * 

TTC CCA GCT GTG ATC AAC ATC ACA TGG CTC AGA AAT AGC AAG TCA GTC 
AAG GGT GGA CAC TAG TTG TAG TGT ACG GAG TCT TTA TCG TTC AGT CAG 
FPPVIMITWLRNSKSV> 



1210 1220 1230 1240 1250 

* * * * * 

ACA GAC GGC GTT TAT GAG ACC AGC TTC CTC GTC AAC CGT GAC CAT TCC 
TGT CTG CCG CAA ATA CTC TGG TCG AAG GAG CAG TTG GCA CTG GTA AGG 
TDGVYETSFLVNRDHS> 



1260 1270 1280 1290 

* * * * 

TTC CAC AAG CTG TCT TAT CTC ACC TTC ATC CCT TCT GAT GAT GAC ATT 
AAG GTG TTC GAC AGA ATA GAG TGG AAG TAG GGA AGA CTA CTA CTG TAA 
FHKLSYLTFIPSDDDI> 



1300 1310 1320 1330 1340 

* * * * * 

TAT GAC TGC AAG GTG GAG CAC TGG GGC CTG GAG GAG CCG GTT CTG AAA 

ATA CTG ACG TTC CAC CTC GTG ACC CCG GAC CTC CTC GGC CAA GAC TTT 
YDCKVEHWGLEEPVLK> 

|-Ad cc-2 DOMAIN 

1350 1360 1370 1380 



CAC TGG TCC CGG GCT AGT CAC CAT CAC CAT CAT CAC TAG 
GTG ACC AGG GCC CGA TCA GTG GTA GTG GTA GTA GTG ATC 
HWSRASHHHHHH*> 
>< 6 X HIS TAG > 
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FIG. 28A 

10 20 30 40 50 

* * * * * 

CCACC ATG GCT CTG CAG ATC CCC AGC CTC CTC CTC TGA GCT GCT GTG GTG 
GGTGG TAC CGA GAC GTC TAG GGG TCG GAG GAG GAG AGT CGA CGA CAC CAC 
MALQI PSLLLSAAVV> 
< |-Ad p CHAIN LEADER 

60 70 80 90 

* * * * 

GTG CTG ATG GTG CTG AGC AGC CCA AGG ACC TTA AGT ATC TCT CAG GCT 
CAC GAC TAC CAC GAC TCG TCG GGT TCC TGG AAT TCA TAG AGA GTC CGA 
VLMVLSSPRTLSISQA> 



>< 

100 110 120 130 140 

* * * * * 

GTT CAC GCT GCT CAC GCT GAA ATC AAC GAA GCT GGT CGT GCT AGC GGA 
CAA GTG CGA CGA GTG CGA CTT TAG TTG CTT CGA CCA GCA CGA TCG CCT 
VHAAHAEINEAGRASG> 
OVA 323-339 >< 

150 160 170 180 190 

* * * * ★ 

GGG GGC GGA AGC GGC GGA GGG GGA AAC TCC GAA AGG CAT TTC GTG GTC 
CCC CCG CCT TCG CCG CCT CCC CCT TTG AGG CTT TCC GTA AAG CAC CAG 
GGGSGGGG NSERHFVV> 
— 10 AMINO ACID LINKER-x l-Ad 0-1 DOMAIN 

200 210 220 230 240 

^ * * * * 

CAG TTC AAG GGC GAG TGC TAC TAC ACC AAC GGG ACG CAG CGC ATA CGG 
GTC AAG TTC CCG CTC ACG ATG ATG TGG TTG CCC TGC GTC GCG TAT GCC 
QFLGECYYTNGTQRIR> 



250 260 270 280 290 

* * * * * 

CTC GTG ACC AGA TAC ATC TAC AAC CGG GAG GAG TAC GTG CGC TAC GAC 
GAG CAC TGG TCT ATG TAG ATG TTG GCC CTC CTC ATG CAC GCG ATG CTG 
LVTRYIYNREEYVRYD> 



300 310 320 330 

* * * * 

AGC GAC GTG GGC GAG TAC CGC GCG GTG ACC GAG CTG GGG CGG CCA GAC 
TCG CTG CAC CCG CTC ATG GCG CGC CAC TGG CTC GAC CCC GCC GGT CTG 
SDVGEYRAVTELGRPD> 



340 350 360 370 380 

* * * * * 

GCC GAG TAC TGG AAC AGC CAG CCG GAG ATC CTG GAG CGA ACG CGG GCC 
CGG CTC ATG ACC TTG TCG GTC GGC CTC TAG GAC CTC GCT TGC GCC CGG 
AEYWNSQPEILERTRA> 
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390 400 410 420 430 

* * * * * 

GAG GTG GAC ACG GCG TGC AGA CAC AAC TAC GAG GGG CCG GAG ACC AGC 
CTC CAC CTG TGC CGC ACG TCT GTG TTG ATG CTC CCC GGC CTC TGG TCG 
EVDTACRHNYEGPETS> 



440 450 460 470 480 

* ★ * * * 

ACC TCC CTG CGG CGG CTT GAA CAG CCC AAT GTC GCC ATC TCC CTG TCC 
TGG AGG GAC GCC GCC GAA CTT GTC GGG TTA CAG CGG TAG AGG GAC AGG 
TSLRRLEQPNVAISLS> 
— I-Ad p-1 DOMAIN x l-Ad p-2 DOMAIN 

490 500 510 520 530 

* * * * * 

AGG ACA GAG GCC CTC AAG CAC CAC AAC ACT CTG GTC TGT TCG GTG ACA 
TCC TGT CTC CGG GAG TTG GTG GTG TTG TGA GAC CAG ACA AGC CAC TGT 
RTEALNHHNTLVCSVT> 



540 550 560 570 

* * * * 

GAT TTC TAC CCA GCC AAG ATC AAA GTG CGC TGG TTC AGG AAT GGC CAG 
CTA AAG ATG GGT CGG TTC TAG TTT CAC GCG ACC AAG TCC TTA CCG GTC 
DFYPAKIKVRWFRNGQ> 



580 590 600 610 620 

* * * * * 

GAG GAG ACA GTG GGG GTC TCA TCC ACA CAG CTT ATT AGG AAT GGG GAC 
CTC CTC TGT CAC CCC CAG AGT AGG TGT GTC GAA TAA TCC TTA CCC CTG 
EETVGVSSTQLIRNGD> 



630 640 650 660 670 

* * * * * 

TGG ACC TTC CAG GTC CTG GTC ATG CTG GAG ATG ACC CCT CAT CAG GGA 
ACC TGG AAG GTC CAG GAC CAG TAC GAC CTC TAC TGG GGA GTA GTC CCT 
WTFQVLVMLEMTPHQG> 



680 690 700 710 720 

* * * * * 

GAG GTC TAC ACC TGC CAT GTG GAG CAT CCC AGC CTG AAG AGC CCC ATC 
CTC CAG ATG TGG ACG GTA CAC CTC GTA GGG TCG GAC TTC TCG GGG TAG 
EVYTCHVEHPSLKSP I> 
|_Ad p-2 DOMAIN 

730 740 750 760 770 

* * * * * 

ACT GTG GAG TGG ACT AGT GGT GGC GGT GGC AGC GGC GGT GGT GGT TCC 
TGA CAC CTC ACC TGA TCA CCA CCG CCA CCG TCG CCG CCA CCA CCA AGG 
TVEWTSGGGGSGGGGS> 
24 AMINO ACID LINKER- 
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780 790 800 810 



* * 



GGT GGC GGC GGT TCT GGC GGT GGC GGT TCC TCG AGT GAA GAC GAC ATT 
CCA CCG CCG CCA AGA CCG CCA CCG CCA AGG AGC TCA CTT CTG CTG TAA 

GGGGSGGGGSSSEDDI> 
>< 



820 830 840 850 860 

* * * * * 

GAG GCC GAC CAC GTA GGC TTC TAT GGT ACA ACT GTT TAT CAG TCT CCT 
CTC CGG CTG GTG CAT CCG AAG ATA CCA TGT TGA CAA ATA GTC AGA GGA 
EADHVGFYGTTVYQSP> 
I-Ad a-1 DOMAIN 



870 880 890 900 910 

* * * * * 

GGA GAC ATT GGC CAG TAC ACA CAT GAA TTT GAT GGT GAT GAG TTG TTC 
CCT CTG TAA CCG GTC ATG TGT GTA CTT AAA CTA CCA CTA CTC AAC AAG 
GDI GQYTHEFDGDELF> 



920 930 940 950 960 

* * * * * 

TAT GTG GAC TTG GAT AAG AAG AAA ACT GTC TGG AGG CTT CCT GAG TTT 
ATA CAC CTG AAC CTA TTC TTC TTT TGA CAG ACC TCC GAA GGA CTC AAA 
YVDLDKKKTVWRLPEF> 



970 980 990 1000 1010 

* * * * * 

GGC CAA TTG ATA CTC TTT GAG CCC CAA GGT GGA CTG CAA AAC ATA GCT 
CCG GTT AAC TAT GAG AAA CTC GGG GTT CCA CCT GAC GTT TTG TAT CGA 
GQLILFEPQGGLQNIA> 



1020 1030 1040 1050 

* * * * 

GCA GAA AAA CAC AAC TTG GGA ATC TTG ACT AAG AGG TCA AAT TTC ACC 
CGT CTT TTT GTG TTG AAC CCT TAG AAC TGA TTC TCC AGT TTA AAG TGG 
AEKHNLGIL TKRSNFT> 
|-Ad a-1 DOMAIN 

1060 1070 1080 1090 1100 

* * * * * 

CCA GCT ACC AAT GAG GCT CCT CAA GCG ACT GTG TTC CCC AAG TCC CCT 
GGT CGA TGG TTA CTC CGA GGA GTT CGC TGA CAC AAG GGG TTC AGG GGA 
PATNEAPQATVFPKSP> 
>< |-Ad a-2 DOMAIN 



1110 1120 1130 1140 1150 

* * * * * 

GTG CTG CTG GGT CAG CCC AAC ACC CTT ATC TGC TTT GTG GAC AAC ATC 
CAC GAC GAC CCA GTC GGG TTG TGG GAA TAG ACG AAA CAC CTG TTG TAG 
VLLGQPNTLI CFVDNI> 
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1160 1170 1180 1190 1200 

^ * * * * 

TTC CCA CCT GTG ATC AAC ATC ACA TGG CTC AGA AAT AGC AAG TCA GTG 
AAG GGT GGA CAC TAG TTG TAG TGT ACG GAG TCT TTA TCG TTC AGT CAG 
FPPVINITW LRNSKSV> 



1210 1220 1230 1240 1250 

* * * * * 

ACA GAC GGC GTT TAT GAG ACC AGC TTC CTC GTC AAC CGT GAC CAT TCC 
TGT CTG CCG CAA ATA CTC TGG TCG AAG GAG CAG TTG GCA CTG GTA AGG 
TDGVYETSF L V N R D H S> 



1260 1270 

TTC CAC AAG CTG TCT TAT CTC ACG 
AAG GTG TTC GAC AGA ATA GAG TGG 
FHKLSYLT 



1280 1290 

* * 

TTC ATC CCT TCT GAT GAT GAC ATT 
AAG TAG GGA AGA CTA CTA CTG TAA 
FIPSDDDI> 



1300 1310 1320 1330 1340 

* * * * * 

TAT GAC TGC AAG GTG GAG CAC TGG GGC CTG GAG GAG CCG GTT CTG AAA 
ATA CTG ACG TTC CAC CTC GTG ACC CCG GAC CTC CTC GGG CAA GAC TTT 
YDCKVEHWGLEEPV LX> 
|-Ad a-2 DOMAIN 

1350 1360 1370 1380 1390 

* * * * * 

CAC TCG GAA CCT GAG ATT CCA GCC CCC ATG TCA GAG CTG ACA GAA ACT 
GTG ACC CTT GGA CTC TAA GGT CGG GGG TAC AGT CTC GAC TGT CTT TGA 
HNEPEIPAPMSELTET> 
>< |-Ad a-TM DOMAIN 

1400 1410 1420 1430 1440 

* * * * * 

GTG GTG TGT GCC CTG GGG TTG TCT GTG GGC CTT GTG GGC ATC GTG GTG 
CAC CAC ACA CGG GAC CCC AAC AGA CAC CCG GAA CAC CCG TAG CAC CAC 
VVCALGLSVGLVGIVV> 



1450 1460 1470 1480 1490 

* * * * * 

GGC ACC ATC TTC ATC ATT CAA GGC CTG CGA TCA GGT GGC ACC TCC AGA 
CCG TGG TAG AAG TAG TAA GTT CCG GAG GCT AGT CCA CCG TGG AGG TCT 
GTIFI IQGLRSGGTSR> 



1500 

* 

CAC CCA GGG CCT TTA TGA 
GTG GGT CCC GGA AAT ACT 
H P G P L *> 

- I-Ad a-TM DOMAIN -> FIG 28 D 
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10 20 30 40 50 

* * * * * 

CCACC ATG GCT CTG CAG ATC CCC AGC CTC CTC CTC TCA GCT GCT GTG GTG 
GGTGG TAC CGA GAC GTC TAG GGG TCG GAG GAG GAG AGT CGA CGA CAC CAC 
MALQI PSLLLSAAVV> 
< |-Ad p CHAIN LEADER 

60 70 80 90 

* * * * 

GTG CTG ATG GTG CTG AGC AGC CCA AGG ACC TTA AGT ATC TCT CAG GCT 

CAC GAC TAC CAC GAC TCG TCG GGT TCC TGG AAT TCA TAG AGA GTC CGA 

VLMVLSSPRTLSISQA> 
>< 



100 110 120 130 140 

* * * * * 

GTT CAC GCT GCT CAC GCT GAA ATC AAC GAA GCT GGT CGT GCT AGC GGA 
CAA GTG CGA CGA GTG CGA CTT TAG TTG CTT CGA CGA GCA CGA TCG CCT 
VHAAHAEINEAGRASG> 
OVA 323-339 >< 



150 160 170 180 190 

* * ★ * * 

GGG GGC GGA AGC GGC GGA GGG GGA AAC TCC GAA AGG CAT TTC GTG GTC 
CCC CCG CCT TCG CCG CCT CCC CCT TTG AGG CTT TCC GTA AAG CAC CAG 
GGGSGGGGNSERHFVV> 
— 10 AMINO ACID LINKER— >< l-Ad p-1 DOMAIN 

200 210 220 230 240 

★ * * * * 

CAG TTC AAG GGC GAG TGC TAC TAC ACC AAC GGG ACG CAG CGC ATA CGG 
GTC AAG TTC CCG CTC ACG ATG ATG TGG TTG CCC TGC GTC GCG TAT GCC 
QFKGECYYTNGTQRIR> 



250 260 270 280 290 

* * * * * 

CTC GTG ACC AGA TAC ATC TAC AAC CGG GAG GAG TAC GTG CGC TAC GAC 
GAG CAC TGG TCT ATG TAG ATG TTG GCC CTC CTC ATG CAC GCG ATG CTG 
LVTRYIYNREEYVRYD> 



300 310 320 330 

* * * * 

AGC GAC GTG GGC GAG TAC CGC GCG GTG ACC GAG CTG GGG CGG CCA GAC 
TCG CTG CAC CCG CTC ATG GCG CGC CAC TGG CTC GAC CCC GCC GGT CTG 
SDVGEYRAVTELGRP*D> 



340 350 360 

* * * 

GCC GAG TAC TGG AAC AGC CAG CCG 
CGG CTC ATG ACC TTG TCG GTC GGC 
AEYWNSQP 



370 380 

* * 

GAG ATC CTG GAG CGA ACG CGG GCC 
CTC TAG GAC CTC GCT TGC GCC CGG 
EILERTRA> 
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390 400 410 420 430 

* * * * * 

GAG GTG GAC ACG GCG TGC AGA CAC AAC TAC GAG GGG CCG GAG ACC AGC 
CTC CAC CTG TGC CGC ACG TCT GTG TTG ATG CTC CCC GGC CTC TGG TCG 
EVDTACRHNYEGPETS> 



440 450 460 470 480 

* * * * ★ 

ACC TCC CTG CGG CGG CTT GAA CAG CCC AAT GTC GCC ATC TCC CTG TCC 
TGG AGG GAC GCC GCC GAA CTT GTC GGG TTA CAG CGG TAG AGG GAC AGG 
TSLRRLEQPNVAISLS> 
— I-Ad p-1 DOMAIN >< l-Ad p-2 DOMAIN 

490 500 510 520 530 

* * * * * 

AGG ACA GAG GCC CTC AAC CAC CAC AAC ACT CTG GTC TGT TCG GTG ACA 
TCC TGT CTC CGG GAG TTG GTG GTG TTG TGA GAC CAG ACA AGC CAC TGT 
RTEALNHHNTLVCSVT> 



540 550 560 570 

* * * * 

GAT TTC TAC CCA GCC AAG ATC AAA GTG CGC TGG TTC AGG AAT GGC CAG 
CTA AAG ATG GGT CGG TTC TAG TTT CAC GCG ACC AAG TCC TTA CCG GTC 
DFYPAKIKVRWFRNGQ> 



580 590 

* * 

GAG GAG ACA GTG 
CTC CTC TGT CAC 
E E T V 



600 

* 

GGG GTC TCA TCC 
CCC CAG AGT AGG 
G V S S 



610 

ACA CAG CTT ATT 
TGT GTC GAA TAA 
T Q L I 



620 

AGG AAT GGG GAC 
TCC TTA CCC CTG 
R N G D> 



630 640 650 660 670 

* * * * * 

TGG ACC TTC CAG GTC CTG GTC ATG CTG GAG ATG ACC CCT CAT CAG GGA 
ACC TGG AAG GTC CAG GAC CAG TAC GAC CTC TAC TGG GGA GTA GTC CCT 
WTFQVLVMLFMTPHQG> 



680 690 700 710 720 

* * * * * 

GAG GTC TAC ACC TGC CAT GTG GAG CAT CCC AGC CTG AAG AGC CCC ATC 
CTC CAG ATG TGG ACG GTA CAC CTC GTA GGG TCG GAC TTC TCG GGG TAG 
EVYTCHVEHPSLKSPI> 
|-Ad p-2 DOMAIN 

730 740 750 760 770 

* * * * * 

ACT GTG GAG TGG ACT AGT GGT GGG GGT GGC AGC GGC GGT GGT GGT TCC 
TGA CAC CTC ACC TGA TCA CCA CCG CCA CCG TCG CCG CCA CCA CCA AGG 
TVEWTS GGGGSGGGGS> 
>< 24 AMINO ACID LINKER 
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780 790 800 810 

* * * * 

GGT GGC GGC GGT TCT GGC GGT GGC GGT TCC TCC AGT GAA GAC GAC ATT 
CCA CCG CCG CCA AGA CCG CCA CCG CCA AGG AGC TCA CTT CTG CTG TAA 

GGGGSGGGGSSSEDDI> 
>< 

820 830 840 850 860 

* * * * * 

GAG GCC GAC CAC GTA GGC TTC TAT GGT ACA ACT GTT TAT CAG TCT CCT 
CTC CGG CTG GTG CAT CCG AAG ATA CCA TGT TGA CAA ATA GTC AGA GGA 
EACHVGFYGTTVYQS P> 
I-Ad cc-1 DOMAIN 

870 880 890 900 910 

* * * * * 

GGA GAC ATT GGC CAG TAC ACA CAT GAA TTT GAT GGT GAT GAG TTG TTC 
CCT CTG TAA CCG GTC ATG TGT GTA CTT AAA CTA CCA CTA CTC AAC AAG 
GDIGQYTHEFDGDELF> 



920 930 940 950 960 

* * * * * 

TAT GTG GAC TTG GAT AAG AAG AAA ACT GTC TGG AGG CTT CCT GAG TTT 
ATA CAC CTG AAC CTA TTC TTC TTT TGA CAG ACC TCC GAA GGA CTC AAA 
YVDLDKKKTVWRLPEF> 



970 980 990 1000 1010 

* * * * * 

GGC CAA TTG ATA CTC TTT GAG CCC CAA GGT GSA CTG CAA AAC ATA GCT 
CCG GTT AAC TAT GAG AAA CTC GGG GTT CCA CCT GAC GTT TTG TAT CGA 
GQLILFEPQGGLQNIA> 



1020 1030 1040 1050 

* * * * 

GCA GAA AAA CAC AAC TTG GGA ATC TTG ACT AAG AGG TCA AAT TTC ACC 
CGT CTT TTT GTG TTG AAC CCT TAG AAC TGA TTC TCC AGT TTA AAG TGG 
AEKHNLGILTKRSNFT> 
|-Ad a-1 DOMAIN 

1060 1070 1080 1090 1100 

* * * * * 

CCA GCT ACC AAT GAG GCT CCT CAA GCG ACT GTG TTC CCC AAG TCC CCT 
GGT CGA TGG TTA CTC CGA CGA GTT CGC TGA CAC AAG GGG TTC AGG GGA 
PATNEAPQATVFPKSP> 
>< |-Ad a-2 DOMAIN 

1110 1120 1130 1140 1150. 

* * * * * 

GTG CTG CTG GGT CAG CCC AAC ACC CTT ATC TGC TTT GTG GAC AAC ATC 
CAC GAC GAC CCA GTC GGG TTG TGG GAA TAG ACG AAA CAC CTG TTG TAG 
VLLGQPNTLI CFVDNI> 
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1160 1170 1180 1190 1200 

* * * * * 

TTC CCA CCT GTG ATC AAC ATC ACA TGG CTC AGA AAT AGC AAG TCA GTC 
AAG GGT GGA CAC TAG TTG TAG TGT ACS GAG TCT TTA TCG TTC AGT CAG 
FPPVINITWLRNSKSV> 



1210 1220 1230 1240 1250 

* * * * * 

ACA GAC GGC GTT TAT GAG ACC AGC TTC CTC GTC AAC CGT GAC CAT TCC 
TGT CTG CCG CAA ATA CTC TGG TCG AAG GAG CAG TTG GCA CTG GTA AGG 
TDGVYETSFLVNRDHS> 



1260 1270 1280 1290 

* * * * 

TTC CAC AAG CTG TCT TAT CTC ACC TTC ATC CCT TCT GAT GAT GAC ATT 
AAG GTG TTC GAC AGA ATA GAG TGG AAG TAG GGA AGA CTA CTA CTG TAA 
FHKLSYLTFIPSDDDI> 



1300 1310 1320 1330 1340 

* * * * * 

TAT GAC TGC AAG GTG GAG CAC TGG GGC CTG GAG GAG CCG GTT CTG AAA 
ATA CTG ACG TTC CAC CTC GTG ACC CSS GAC CTC CTC GGC CAA GAC TTT 
YDCKVEHWGLEEPVLK> 
|. Ad a _ 2 DOMAIN 

1350 1360 1370 1380 

* * * * 

CAC TGG GAG GAA GAA GAG TAC ATG CCG ATG GAA TGA 
GTG ACC CTC CTT CTT CTC ATG TAC GGC TAC CTT ACT 

HWEEEEYMPME *> 
>< EE TAG > 



FIG. 29D 



